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(5 7) Abstract: 

PURPOSE: To provide compsn. for an acoustic lens capable of forming the 
acoustic lens with which an acoustic impedance is made approximate to the 
acoustic impedance of a living body by maintaining a sound velocity at 950 to 
1,100m/sec and in which the ultrasonic attenuation rate in a high-frequency 
region is low and resolution is high. 

CONSTITUTION: The compsn. for the acoustic lens consists of (A) 100 pts.wt. 
silicone rubber comps. mainly composed of diorganopolysiloxane and (B) 5 to 40 
pts.wt. organo-siloxane expressed by general formula R1 (R1 2SiO)x(R1 R2 SiO) 
ySiR13 (R1 is a univalent hydrocarbon group or hydrogen atom, R2 is an alkyi 
group, polyether group, X is an integer of >0, Y is an integer of >1). 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

Reference number P071057 [the range of an application for patent] 

[Claim 1] A) Silicone rubber compound which uses diorganopolysiloxane as a 

principal member The 100 weight sections, B general formula (1) 

R1(R12SiO) X(R1R2SiO) YSiR13[~ the same or different species R1 here The 

monovalent hydrocarbon radical of unsubstituted or a permutation or a hydrogen 

atom, and R2 are CaH2a+1 or (a is five or more integers) CH2CH2CH20(C2H40) 

b(C3H60) cRl (b and c are zero or more integers) the same or of a different kind. 

It is the constituent for acoustic lenses characterized by consisting of 

organopolysiloxane 5 the radical and X b+c is indicated to be for one or more 

integers are shown by zero or more integers, and Y is indicated to be by one or 

more integers] - the 40 weight sections. 



[Translation done.] 
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* NOTICES ♦ 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is a constituent for acoustic lenses, 
especially acoustic velocity. While being able to maintain to 950 - 1,100 m/sec 
and being able to bring an acoustic impedance close to a living body, there is little 
ultrasonic magnitude of attenuation in a RF field, and it is related with the 
constituent for acoustic lenses which can form an acoustic lens with high 
resolution and which is made useful as acoustic lens material of the probe for 
ultrasonic diagnostic equipments. 
[0002] 

[Description of the Prior Art] While converging a supersonic wave about the 
acoustic lens of the probe for ultrasonic diagnostic equipments, stick well with a 
living body and consistency is made to have with a living body's acoustic 
impedance (consistency x acoustic velocity), and since it is made into the 
requirement for reflection of a supersonic wave to be lessened and for the 
ultrasonic magnitude of attenuation of the lens itself to be small, about this 
constituent for acoustic lenses, the silicone rubber compound which uses 
diorganopolysiloxane as a principal member from the former is used widely. And 
about this constituent for lenses, in order to raise blending inorganic bulking 
agents, such as a silica, an alumina, and titanium oxide, in order to raise that 
consistency to the organopolysiloxane which serves as the base in order to make 
consistency have with a living body's acoustic impedance, and acoustic velocity, 
what blended organic resin, such as nylon, is proposed (refer to JP, 58-21 6294,A 
and JP,62-11897,A each official report). 
[0003] 

[Problem(s) to be Solved by the Invention] However, if a bulking agent and organic 
resin are blended in order that the silicone rubber used for this kind of application 
may raise that consistency and acoustic velocity, the problem that the ultrasonic 
magnitude of attenuation of the acoustic lens produced from this constituent will 
become large has arisen, and this solution is called for. 
[0004] 

[Means for Solving the Problem] This is a silicone rubber compound which uses A 
diorganopolysiloxane as a principal member about the constituent for acoustic 
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lenses with which this invention solved such disadvantage and a trouble. The 100 
weight sections, B general formula (1) 
Rl(R12SiO) X(R1R2SiO) YSiR13 (1) 

[ — here — the monovalent hydrocarbon radical of unsubstituted or a permutation 
the same [ R1 ] or of a different kind, or a hydrogen atom — R2 is CaH2a+1 or (a 
is five or more integers) CH2CH2CH20(C2H40) b(C3H60) cRI (b and c are zero 
or more integers) the same or of a different kind. It is characterized by consisting 
of organopolysiloxane 5 the radical and X b+c is indicated to be for one or more 
integers are shown by zero or more integers, and Y is indicated to be by one or 
more integers] - the 40 weight sections. 

[0005] Namely, while maintaining the acoustic impedance (sonic x consistency) at 
the value near xl06 kg/m2 which is a living body's acoustic impedance (1.4-1.6), 
and sec about the acoustic lens of the probe for ultrasonic diagnostic equipments, 
this invention persons Acoustic velocity The result variously examined in order to 
obtain what has the few ultrasonic magnitude of attenuation, even if it maintains 
to 950 - 1,100 m/sec, As a means close brought for the purpose of the acoustic 
impedance of silicone rubber, on a part of organic radical of diorganopolysiloxane, 
a high-class alkyi group. While finding out that it is effective to add what 
introduced the polyether radical, the phenyl group, and the fluoro alkyI group, and 
to raise the whole acoustic velocity In this case, when especially the organic 
radicals of diorganopolysiloxane should be a high-class alkyI group and a polyether 
radical, it checked that effectiveness could bring close for the purpose of an 
acoustic impedance highly, and what has the few ultrasonic magnitude of 
attenuation could be obtained, and this invention was completed. 
[0006] 

[Function] The constituent for acoustic lenses of this invention consists of the 
above mentioned silicone rubber compound as a (A) component and the 
organopolysiloxane as a (B) component, and is constituted. Although the silicone 
rubber compound as this (A) component shall become considering 
diorganopolysiloxane as a principal member, this shall consist of (a) 
diorganopolysiloxane and a (b) bulking agent, and the following are illustrated as 
this (a) and a (b) component. 

[0007] The diorganopolysiloxane as this (a) component is the following general 
formula (2). 

X0-[(SiR2) O] n-X (2) 

It comes out and what is shown is illustrated. This R AlkyI groups, such as a 
methyl group, an ethyl group, and butyl, a vinyl group, Aryl groups, such as alkenyl 
radicals, such as an allyl group, a phenyl group, and a tolyl group. A part or all of a 
hydrogen atom that was combined with cycloalkyi radicals or these carbon atoms, 
such as a cyclohexyl radical, a halogen atom, Although it is the monovalent 
hydrocarbon radical of unsubstituted [ which is chosen from the chloro methyl 
group permuted by the cyano group etc. a trifluoro alkyI group, a cyano methyl 
group, etc. ], or a permutation A methyl group, a vinyl group, a phenyl group, and a 
trifluoro propyl group are desirable, and it is desirable that the at least 50-mol % is 
[ 0.001-5 mol % ] a vinyl group in a methyl group, or viscosity [ in / usually / a 
trimethylsilyl radical, a dimethyl vinyl silyl radical, and the hydrogen atom of X are 
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desirable, and / 25 degrees C ] 100-1O,OOO.OO0cSt although the thing in the range 
is made suitable — this — a kind — it may be independent or you may use it in 
two or more sorts of combination. 

[0008] Moreover, the bulking agent as this (b) component can use the various 
bulking agents currently used for the common silicone rubber constituent. 
Therefore, although the un-reinforcing nature bulking agent aiming at increase in 
quantity of reinforcement nature bulking agents, such as a mist silica and a 
sedimentation nature silica, a quartz powder, carbon powder, a titanium dioxide, an 
aluminum oxide, talc, a sericite, a bentonite, etc., etc. is illustrated by this, in order 
to lessen the ultrasonic magnitude of attenuation, 5 micrometers or less of things 
preferably considered as a thing 2 micrometers or less are good [ the mean 
particle diameter of these bulking agents ]. In addition, the loadings of these 
bulking agents are the (a) component. Since there is a possibility that un- 
arranging [ to which the ultrasonic magnitude of attenuation becomes large ] may 
arise when consistency increase of this constituent exceeds a flaw and the 200 
weight sections by expectation under in 30 weight sections to the 100 weight 
sections, it is good the 30 - 200 weight section and to consider as the range of 
the 50 - 150 weight section especially, (a) A component and the (b) component 
may be heat-treated if needed that what is necessary is just to knead with the 
equipment used for manufacture of usual silicone rubber constituents, such as a 
kneader, a Banbury mixer, and a roll. 

[0009] In the silicone rubber compound as a (A) component of this invention 
which consists of this (a) component and a (b) component, the ultrasonic 
magnitude of attenuation when bringing an acoustic impedance close to a living 
body can add various compounding agents in the range which does not spoil the 
purpose of this invention of being small. Therefore, reinforcing agents, such as for 
example, vinyl group content silicone resin, diphenyl silane diol, and the viscosity 
in 25 degrees C can blend coloring agents, such as heat-resistant improvers, such 
as dispersants, such as chain end hydroxyl-group blockade dimethylpolysiloxane 
of a low degree of polymerization of less than 100 cSts, and hexamethyldisilazane, 
a ferrous oxide, ferric oxide, and cerium oxide, and a pigment, with this if needed. 
[0010] Next, the organopolysiloxane as a (B) component in this constituent is a 
general formula (1), as described above. 
R1(R12SiO) X(R1R2SiO) YSiR13 (1) 

It shall be come out and shown. R1 in this formula is the monovalent hydrocarbon 
radical or hydrogen atom of the unsubstituted [ same ] or same permutation the 
same or of a different kind as the above mentioned R, and is especially made 
desirable [ a methyl group ]. Moreover, these R2 is CaH2a+1 (a is five or more 
integers) or CH2CH2CH20(C2H40) b(C3H60) cRI (b and c are zero or more 
integers). It is needed in order b+c is made into one or more integers, X is made 
into zero or more integers, and Y is made into one or more integers, and for this 
organopolysiloxane to raise the acoustic velocity of this constituent, and to bring 
an acoustic impedance close to the body and to make the ultrasonic magnitude of 
attenuation small. 

[001 1] It can set to R2 in the above-mentioned general formula (1). Although a of 
an alkyi group expressed with CaH2a+1 raises the acoustic velocity of a 
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constituent with the loadings of the specified quantity, in order to bring an 
acoustic impedance close to a living body, it needs to carry out to five or more, 
and it is desirable to be especially referred to as 8-20. When 20 is exceeded, it 
may become solidHike and may be hard to blend. Specifically, an octyl radical, a 
decyl group, the dodecyl, a tridecyl radical, a tetradecyl radical, a pentadecyl 
group, etc. are illustrated. Moreover, although b and c of the polyether radical 
shown by this CH2CH2CH20(C2H40) b(C3H60) cRI are zero or more integers 
and the acoustic velocity of a constituent is raised by combination of this 
specified quantity, since the acoustic impedance was brought close to the body 
and it is needed for b+c to consider as one or more integers, carrying out to five 
or more is desirable [ especially this ]. When 100 is exceeded, it may become 
solid-like and may be hard to blend. In addition, this X is zero or more integers, Y 
needs to consider as one or more integers, in order to raise the acoustic velocity 
of this constituent, but since the viscosity of this organopolysiloxane is said that 
it makes it easy to blend, it is set at 25 degrees C. 100-100,000cP Carrying out is 
desirable. 

[0012] Furthermore, the addition of the organopolysiloxane as a (B) component 
shown by this general formula (1) The above mentioned (A) component Although 
to consider as the range of 5 - 40 weight section is needed since the mechanical 
strength of a constituent will fall remarkably if it is too few to expect increase of 
the acoustic velocity of a constituent but in under 5 weight sections to the 100 
weight sections and is made [ more ] than 40 weight sections Let this desirable 
range be 10-30 weight section. In addition, this (B) component can use a kind 
independent or two or more sorts of combination. 

[0013] The constituent for acoustic lenses of this invention can be obtained by 
kneading the specified quantity of the above-mentioned silicone rubber compound 
as a (A) component and the organopolysiloxane as a (B) component to 
homogeneity by the roll, a kneader, etc. An acoustic lens can be obtained by 
constructing a bridge and casting the obtained constituent for acoustic lenses. It 
is a constituent for acoustic lenses about organic peroxide with benzoyl peroxide, 
2,4-dichlorobenzyl peroxide, dicumyl peroxide, 2, and 5-di-tert-butyl peroxide 
hexane well-known to this bridge formation etc. As opposed to the 100 weight 
sections What is necessary is to carry out 0.1-5 weight section extent addition, 
and Just to heat at predetermined temperature. Moreover, when the 
diorganopolysiloxane in this (A) component is a thing containing partial saturation 
radicals, such as a vinyl group, the ORGANO hydrogen polysiloxane and platinum 
catalyst containing two or more hydrogen atoms combined with the silicon atom 
which carries out an addition reaction to this vinyl group are added, and you may 
make it make it harden by that addition reaction. In this case, the amount of the 
hydrogen atom combined with the silicon atom receives partial saturation radical 
weight. It is desirable to make it become 0.5 to 5 times. 

[0014] In order to form the acoustic lens as a probe for ultrasonic diagnostic 
equipments from the constituent for acoustic lenses of above-mentioned this 
invention, if shaping bridge formation of this constituent is carried out with general 
shaping means, such as press forming, this can be manufactured easily. 
[0015] 



[Example] This invention is not restricted by these examples although the 
example of this invention and the example of a comparison are given next. 
Vinyl group content which example 1 chain both ends are blocked by the dimethyl 
vinyl silyl radical, and viscosity becomes from 75 % of the weight of 
dimethylpolysiloxane and 25 % of the weight of vinyl group content silicone resin of 
reinforcement nature which is 1 00,000cSt(s) 0.022 mols / lOOg Mean particle 
diameter in the base-oil 60 weight section The quartz powder 40 weight section 
and the general formula (3) which are 1.4 micrometers 
[Formula 1] 
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It came out, the organopolysiloxane 20 weight section shown was kneaded, and 
the constituent 1 was obtained. 

[0016] Subsequently, methil hydrogen polysiloxane whose hydrogen radical 
content is 0.0053 mols/g as a curing agent at this constituent 1 It is in the 
amount of platinum about the 3.9 weight sections and a chloroplatinic acid 
catalyst. After 10 ppm's adding and mixing, Reduced pressure degassing of this 
base compound is put in and carried out to a vacuum housing, the compound for 
shaping is prepared, and it is this compound for shaping. Press forming was 
carried out for 10 minutes at 150 degrees C, and 1mm in thickness and a 2mm 
sheet (it is written as a sheet 1 below) were produced. 
[0017] When it asked for the consistency in 25 degrees C of this sheet 1 
according to JIS C-2123, the acoustic velocity in 25 degrees C of this thing was 
measured next with sonic measuring device and SHINGUA round type acoustic- 
velocity measuring device UVM-2 mold [the trade name made from Ultrasonic 
Industry] and it asked for the acoustic impedance of a sheet 1 from this product, 
it was 1.40x106 (kg/m2, sec). Moreover, 25-degree C water is filled for this thing 
in a tank, and it is an ultrasonic wave oscillator and function generator FG-350. It 
is 5MHz at underwater by [the trade name by Rock Energization Child]. A 
supersonic wave is generated, the ultrasonic magnitude of attenuation [ in / when 
the magnitude of the amplitude of the back before a supersonic wave penetrates 
a sheet 1 was measured by the ultrasonic receiver and oscilloscope VP-5204A 
[the trade name by Matsushita Electric Industrial Co., Ltd.] / underwater / 25- 
degree C ] -0.60db/mm/MHz it was . 

[001 8] Example dyad chain both ends are blocked by the dimethyl vinyl silyl 
radical, and the vinyl group content which viscosity becomes from 75 % of the 
weight of dimethylpolysiloxane and 25 % of the weight of vinyl group content 
silicone resin of reinforcement nature which is 100,000cSt(s) 0.022 mols / lOOg 
Mean particle diameter in the base-oil 60 weight section The quartz powder 40 
weight section (when the organopolysiloxane shown by the general formula (3) is 
removed, it is the same combination as an example 1) which is 1.4 micrometers, 
and general formula (4) 
[Formula 2] 
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It came out, the organopolysiloxane 20 weight section shown was kneaded, and 
the constituent 2 was prepared. 

[0019] Subsequently, methil hydrogen polysiloxane whose hydrogen radical 
content is 0.0053 mols/g as a curing agent at this constituent 2 It is in the 
amount of platinum about the 3.9 weight sections and a chloroplatinic acid 
catalyst. After 10 ppm's adding and mixing, Reduced pressure degassing of this 
base compound is put in and carried out to a vacuum housing, the compound for 
shaping is prepared, and it is this compound for shaping. Press forming was 
carried out for 10 minutes at 150 degrees C, and 1mm in thickness and a 2mm 
sheet (it is written as a sheet 2 below) were produced. When the consistency, the 
acoustic velocity, the acoustic impedance, and the ultrasonic magnitude of 
attenuation of this sheet 2 were measured by the same approach as an example 1 
next, the result as shown in Table 1 which carries out a postscript was obtained. 
[0020] The viscosity by which example 3 chain both ends were blocked by the 
dimethyl vinyl silyl radical is 530cSt(s), and a vinyl group content To the 0.2-mol 
dimethylpolysiloxane [ which is % ] 51 weight section, they are the mist silica 16 
weight section of reinforcement nature, and mean particle diameter. The 
organopolysiloxane 20 weight section shown by the 1 .4-micrometer quartz powder 
33 weight section and the above mentioned general formula (4) was kneaded, and 
the constituent 3 was prepared. 

[0021] Subsequently, to this constituent 3 100 weight section, they are 2 as a 
vulcanizing agent, and 5-dimethyl. - 2, 5-di-tert-butyl peroxide hexane Roll mixing 
of the 0.5 weight sections is carried out, the compound for shaping is prepared, 
and it is this compound for shaping. Press forming was carried out for 10 minutes 
at 165 degrees C, and 1mm in thickness and a 2mm sheet (it is written as a sheet 
3 below) were produced. When the consistency, the acoustic velocity, the 
acoustic impedance, and the ultrasonic magnitude of attenuation of this sheet 3 
were measured by the same approach as an example 1 next, the result as shown 
in Table 1 which carries out a postscript was obtained. 

[0022] 75 % of the weight of dimethylpolysiloxane whose viscosity example of 
comparison 1 chain both ends are blocked by the dimethyl vinyl silyl radical, and is 
100,000cSt(s), The vinyl group content which consists of 25 % of the weight of 
vinyl group content silicone resin of reinforcement nature 0.022 mols / 1 0Og In 
the base-oil 60 weight section Mean particle diameter If the organopolysiloxane 
which adds and kneads the quartz powder 40 weight section which is 1 .4 
micrometers, and is shown by constituent 4[general formula (3) is removed, the 
same compound] as an example 1 will be prepared. Methil hydrogen polysiloxane 
whose hydrogen radical content is 0.0053 mols/g as a curing agent at this 
constituent 4 It is in the amount of platinum about the 3.9 weight sections and a 
chloroplatinic acid catalyst. After 10 ppm's adding and mixing. Reduced pressure 
degassing of this base compound was put in and carried out to the vacuum 
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housing, and the compound for molding was prepared. 

[0023] Subsequently, this compound for molding When press molding was carried 
out for 10 minutes at 150 degrees C. 1mm in thickness and a 2mm sheet (this is 
written as a sheet 4 below) were produced and the consistency of this sheet 4. 
acoustic velocity, an acoustic impedance, and the ultrasonic magnitude of 
attenuation were measured by the same approach as an example 1 . the result as 
shown in Table 1 which carries out a postscript was obtained. 
[0024] The viscosity by which example of comparison dyad chain both ends were 
blocked by the dimethyl vinyl silyl radical is 530cSt(s). A vinyl group content In the 
0.2-mol dimethylpolysiloxane [ which is % ] 51 weight section The mist silica 16 
weight section and mean particle diameter of reinforcement nature If the 
organopolysiloxane which kneads the quartz powder 33 weight section which is 1.4 
micrometers, and is shown by constituent 5[general formula (4) is removed, the 
same compound] as an example 3 will be prepared. This constituent It is 2 and 5- 
dimethyl as a vulcanizing agent to the 100 weight sections. - 2, 5-di-tert-butyl 
peroxide hexane The 0.5 weight sections were mixed and the compound for 
molding was prepared. 

[0025] Subsequently, this compound for molding When press molding was carried 
out for 10 minutes at 165 degrees C, 1mm in thickness and a 2mm sheet (it is 
written as a sheet 5 below) were produced and the consistency, the acoustic 
velocity, the acoustic impedance, and the ultrasonic magnitude of attenuation of 
this sheet 5 were measured by the same approach as an example 1 , the result as 
shown in the next table 1 was obtained. 



[0026] 
[Table 1] 
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[0027] Example of comparison 3 chain both ends are blocked by the dimethyl vinyl 
silyl radical, and the vinyl group content which viscosity becomes from 75 % of the 
weight of dimethylpolysiloxane and 25 % of the weight of vinyl group content 
silicone resin of reinforcement nature which is 1 00,000cSt(s) 0.022 mols / lOOg 
Mean particle diameter in the base-oil 60 weight section When the 
organopolysiloxane shown by quartz powder 40 weight section [general formula (3) 
which is 1.4 micrometers is removed, they are the same compound] as an example 
1 , and a general formula (5). 
[Formula 3] 
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It came out, the organopolysiloxane 20 weight section shown was kneaded, and 
the constituent 6 was adjusted. Methil hydrogen polysiloxane whose hydrogen 
radical content is 0.0053 mols/g as a curing agent at the obtained constituent 6 It 
is in the amount of platinum about the 3.9 weight sections and a chloroplatinic 
acid catalyst. After 1 0 ppm's having added and mixing, reduced pressure degassing 
of this base compound was put in and carried out to the vacuum housing, and the 
compound for molding was prepared. This compound for molding Press forming 
was carried out for 10 minutes at 150 degrees C, and 1mm in thickness and a 
2mm sheet (it is written as a sheet 6 below) were produced. When the acoustic 
impedance and the ultrasonic magnitude of attenuation of this sheet 6 were 
measured by the same approach as an example 1, the result as shown in the next 
table 2 was obtained. 

[0028] The viscosity by which example of comparison 4 chain both ends were 
blocked by the dimethyl vinyl silyl radical is 530cSt(s), and a vinyl group content 
The mist silica 16 weight section and mean particle diameter of reinforcement 
nature in the 0.2-mol dimethylpolysiloxane [ which is % ] 51 weight section The 
quartz powder 33 weight section (when the organopolysiloxane shown by the 
general formula 4 is removed, it is the same as an example 3) and the nylon 
powder-SP-500 20 (trade name by Toray Industries, Inc.) weight section which 
are 1.4 micrometers were kneaded, and the constituent 7 was adjusted. It is 2 and 
5-dimethyl as a vulcanizing agent to the obtained constituent 7 100 weight 
section. - 2, 5-di-tert-butyl peroxide hexane Roll mixing of the 0.5 weight 
sections was carried out, and the compound for molding was prepared. This 
compound Press forming was carried out for 10 minutes at 165 degrees C, and 
1mm in thickness and a 2mm sheet (it is written as a sheet 7 below) were 
produced. When the acoustic impedance and the ultrasonic magnitude of 
attenuation of this sheet 7 were measured by the same approach as an example 1, 
the result as shown in the next table 2 was obtained. 
[0029] 
[Table 2] 
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[0030] 



[Effect of the Invention] This constituent is acoustic velocity although this 
invention relates to an acoustic lens constituent. While being able to maintain to 
950 - 1.100 m/sec and being able to bring an acoustic impedance close to the 
body, a RF field has little ultrasonic magnitude of attenuation, and since an 
acoustic lens with high resolution can be formed, it has the profitableness that it 
is supposed that it is useful as acoustic lens material of the probe for ultrasonic 
diagnostic equipments. 
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